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Indian Standard 

SPECIFICATION FOR 

MACHINING ALLOWANCES AND 

TOLERANCES FOR OPEN DIE STEEL FORGINGS 

PART 2 HIGH ALLOY STEEL FORGINGS 



0. FOREWORD 

0.1 This Indian Standard ( Part 2 ) was adopted by the Indian 
Standards Institution on 18 May 1983, after the draft finalized by the 
Steel Forgings Sectional Committee had been approved by the Structural 
and Metals Division Council. 

0.2 The tolerances for open die steel forgings were earlier covered in 
IS : 3469-1966*. However, when the standard was revised it was 
agreed to prepare separate standards covering tolerances for open and 
closed die steel forgings. Accordingly the following standard covering 
the tolerances for closed die steel forgings have already been published: 

IS : 3469 ( Parts 1 to 3 )- 1974 Tolerances for closed die steel forgings 
{first revision). 

0.3 This standard ( Part 2 ) covers the tolerances for open die steel 
forgings made from high alloy steels. The other part ( Part 1 ) relates 
to carbon and low alloy steel forgings. 

0.4 Additional allowances due to warpage and twist ( circular and 
rectangular ) have not been covered for the present and if required may 
be agreed to between the purchaser and the supplier. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960f. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 



♦Tolerances for steel drop forgings, upset forgings, press forgings and forged bars. 
tRuIes for rounding off numerical values ( revised ). 
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1. SCOPE 

1.1 This standard ( Part 2 ) covers the machining allowances and 
tolerances for open die steel hammer forgings made from high alloy steels. 

2. MACHINING ALLOWANCES AND TOLERANCES 

2.1 These shall be as given in Tables 1 to 9. The tolerances on length 
given in Table 3 shall be applicable to sections given in Tables 1 and 2 
while the tolerances given in Table 6 shall be applicable to sections given 
in Tables 4 and 5. 



TABLE 1 MACHINING ALLOWANCES ON FORGINGS UNDER HAMMER, 

PLANE ROUND SHAFTS 








( Clause 2.1 ) 










All dimensions in millimetres. 
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Length of 
the Part 






Diameter 


of Forging 


'£>' 




Up to 
50 


From 51 
to 100 


From 101 
to 150 


From 151 
to 200 


From 201 
to 250 


From 251 
to 300 




Amount of M 


A.CHINING Al 


jLOWance 'a' 


and Tolerances 


Up to 2=50 


6 ± 3 


7 ± 3 


9 ±3 


12 ±5 


12 ±5 


14 ±8 


251 to 500 


7±3 


8±3 


11 ± 5 


13 i 5 


14 ± 6 


15 ±8 


501 to 1 000 


8± 3 


9db5 


12 ± 5 


14 ± 6 


15 ± 6 


17 ± 8 


1 001 to 1 500 


9±4 


10 ± 4 


13 ±5 


15 ±6 


16 ±7 


18 ± 8 


I 501 to 2 000 


10 ±5 


11 ±5 


14±6 


17 ± 7 


17 ± 7 


18 ± 8 


2 001 to 2 500 


11 ±5 


13 ±5 


16 ±7 


18 ± 8 


19 ± 8 


19 ±8 


2 501 to 3 000 


13 ±5 


14 ±6 


17=fc 7 


19 ± 8 


20 ± 8 


21 ±8 


3 001 to 3 500 


15 ±5 


15 ±6 


18 ± 8 


20 ±8 


21 ±8 


21 ± 8 


3 501 to 4 000 


16 ±6 


17 ± 7 


19± 8 


21 ±8 


23 ± 9 


23=fc 10 


4 001 to 5 000 


19 ±6 


18 ±8 


I9db 8 


21 ±8 


24 ± 10 


28 ± 10 


5 001 to 6 000 


21 ±6 


19 ±8 


20 ±8 


23 ±9 


28 ± 10 


28 db 10 



TABLE 2 MACHINING ALLOWANCES ON HAMMER FORGINGS, ROUND SHAFTS WITH STEPS 

(Clause 2.1) 

All dimensions in millimetres. 

-0.5» 

0.5a 

* A\ — i—i I* 

n 



i 



lUrt 

0.5aJ r- "* 



0.5 a 



0.5a 




Length op 






] 


Diameter 


or Stefpings D-lJD-2, D-3 








Pet ail 






















Up to 50 


From 51 


From 76 


From 101 


From 151 


From 201 


From 251 


From 301 


From 401 






























to 13 


IO 1UW 


to iOXJ 


to zuu 


to zou 


to ouu 


tO TUU 


IO JUU 










Amount of Machining Allowance V 


AND TOLEB 


ANCE 






Up to 250 


7±3 


8±3 


9±4 


10 ±5 


13 ±6 


15 ± 6 


17 ± 8 


19 ±9 


22 ± 9 




251 to 500 


8 ±3 


9±4 


10 ± 5 


13 ± 5 


15 ± 6 


17 ±7 


18 ±8 


21 ± 9 


24 ± 9 


1-4 


501 to 1 000 


9±4 


10 ± 5 


12 ± 5 


14 ± 6 


17 ±7 


19 ±8 


21 ±9 


23 ± 10 


26 ± 10 


1 001 to 1 500 


10 ± 5 


J2 ±5 


14 ±6 


17 ± 7 


18 ± 8 


20 ± 8 


22 ± 9 


25 ± 10 


27 ± 10 




1501 to 2 000 


12 ±5 


13 ±5 


15 ± 6 


18 ± 8 


19 ±8 


21 ± 9 


23 ± 9 


26 ± 10 


28 ± 12 


s 

o 


2 001 to 3 000 


13 ±5 


14 ± 6 


17 ± 7 


19 ±8 


20 ±8 


23 ± 10 


25 ± 10 


27 ± 10 


34 ± 13 


3 UU1 to 3 UUU 


11 ± D 


10 ± 


la ± u 


2U ± a 


zi ± y 


24 ± 1U 


2o ± iu 


'£6 ± 12 


sy ± 13 


n» 


5 001 to 6 000 


15 ± 6 


18 ± 8 


20 ±8 


21 ±9 


23 ± 9 


26 ± 10 


28 ± 12 


34 ± 12 


44 ± 14 




Note — t 


\llowances and tolerances are set: 















a) on Jhe diameter — depending on the full length of the detail and diameter in question; 

b) when diameter of the higher step is two times or more of the lower, allowance on lower step is increased by 
100 percent; and 

c) when details of diameter more than <f> 150 mm is made from ingots the allowance is increased by 10 percent. 
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TABLE 3 MACHINING ALLOWANCES AND TOLERANCES ON LENGTH 
OF HAMMER FORGINGS, ROUND SHAFTS WITH AND WITHOUT STEPS 

{ Clause 2.1 ) 

Length of Pabt, Allowances and Tolerances 

mm on Length, mm 

Up to 500 1*5 times the allowances on 

diameter in question 

501 to 2 000 3 times the allowances on dia- 

meter in question 

2 00 1 to 3 000 4 times the allowances on dia- 

meter in question 

3 001 to 6 000 5 times the allowances on dia- 

meter in question 



2.2 Additional forging allowance due to eccentricity in stepped shafts 
including rolls should be calculated as given in Fig. 1. The value 
so calculated shall be added to the diameter when 



/ > Sd t and -} or -^ > 1*6 

«2 "3 

2.2.1 Eccentricity Allowances — Additional machining allowance has to 
be provided to take care of the eccentricity between the steps. 

A A J 

2.2.2 In case of shafts where -~ or ■— or -j- ( Fig. 1 ) > 1'6 and 

«3 "3 a s 
0"8 d\ < I < 8 d\, provision for eccentricity allowance has to be 
considered in the sections where the condition satisfies. 

Eccentricity allowance = ( dx — d % ) 0*05 or ( d 2 — d$ ) 03 

2.2.2.1 In case of multistepped shafts this allowance has to be con- 
sidered for each step where the above condition satisfies and the maximum 
of the eccentricity allowance is to be provided on sections by the techno- 
logist keeping in view the economics of material and process. 

2.2.3 In case of shafts where / > 8 d, and -for-~> 1*6, eccentricity 

"2 rf 3 

allowance has to be provided as per Fig. 1. 



<*>d 3 



>r 



*««1 
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Fig, 



I Method of Calculating Additional Forging Allowance 
Due to Eccentricity in Stepped Shafts Including Rolls 



CO 



TABLE 4 MACHINING ALLOWANCES ON HAMMER FORGINGS, 

RECTANGULAR SECTIONS 


SQUARE OR 












( Clause 2 A ) 






8 

o 








All dimensions in millimetres. 
















f-C.&a 





FINISHED 
PRODUCT 

FORGiNO 
5a ' 
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^ 




•H 


! | 


» n 


K3 










l 






A 


to 


Length of 
D staid 


^Up 






Sides of Square/Rectangle l A' 'B' 






00 


to 50 


From 51 
to 100 


From 101 From 151 From 231 From 251 
to 150 to 200 to 250 to 300 


From 301 
to 400 


From 401 
to 500 










Value of Machining Allowance 'a' and Tolerances 






Up to 250 

251 to 500 

501 to 1 000 

1 001 to 1 500 

1 501 to 2 000 

2 001 to 3 000 

3 001 to 4 000 


5 
5 
6 
8 
9 
12 
13 


±3 
±3 

±3 
±3 
±4 
±5 
±5 


6 ± 3 

6±3 

8± 3 

9±4 

11 ±5 

14 ±6 

17 ± 7 


9 ± 4 12 ± 5 
9 ± 4 12 ± 5 

11 ± 5 13 ± 5 

12 ±5 14 ±6 

13 ±5 15 ±6 
17 ± 6 19 ±8 
19 ±8 21 ±9 


13 ±5 14 ±6 

14 ±6 14 ±6 

15 ± 6 17 ± 6 

17 ± 6 18 ±8 

18 ± 8 19 ± 8 

21 ± 9 22 ± 9 

22 ± 9 23 ± 9 


17 ±7 

18 ± 8 

19 ±8 

20 ± 8 

21 ± 9 

25 ± 10 

26 ± 10 


18 ± 8 

19 ±8 

20 ±8 

21 ± 9 
23 ±9 

27 ± 10 

28 ± 12 





Note — Allowances and tolerances are set: 

a) on the sides of the section depending on the full length of the detail; and 

A 

b) when „ ^ 4, allowance is increased by 20 percent. 



TABLE 5 MACHINING ALLOWANCES ON FORGINGS UNDER HAMMER, FORGINGS OF 
RECTANGULAR SECTIONS WITH STEPS 

( Clause 2.1 ) 

All dimensions in millimetres. 



rO.Sa 



4= 



f\ 



C5a J 



-25 



p-O-Sa 
-J 



A2 



t; 



0-5a 



y. 



-2 5 



"1 



0.5a 




0.5a 



-0.5a 



to 



0.5a 




0.5a 



Length of 
the Pabt 




S 


ID*S OF THE 


Rectangle A x , A s , B 








Up to 50 


From 51 From 101 


From 151 


From 201 From 251 


From 301 


From 401 


M 






to 100 to 150 


to 200 


to 250 to 300 


to 400 


to 500 


s 






Amount or Allowance V and Tolerances 




© 


Up to 250 


9±2 


14 ± 3 18 ± 4 


20 ±4 


21 ± 4 23 ± 5 


26 ± 5 


27 ±6 


* 


251 to 500 


11 ±2 


15 ± 3 20 ± 4 


21 ±4 


23 ± 5 24 ± 5 


27 ± 6 


30 ±6 


(ft 


501 to 1 000 


14 ±3 


18 ± 4 23 ± 5 


24 ±5 


26 ± 5 27 ± 6 


29 ± 6 


33 ± 7 


1 001 to I 500 


17 ± 3 


21 ± 4 25 ± 5 


27 ±5 


29 ± 6 30 ± 6 


33 ±7 


36 ± 8 


1 


1 501 to 2 000 


18 ±4 


24 ± 5 27 ± 6 


30 ± 6 


32 ± 7 33 ± 7 


36 ± 8 


39 ±8 


^ 


2 001 to 3 000 


21 ±4 


27 ± 6 30 ± 6 


33 ± 7 


35 ± 7 36 ± 8 


9 39 ±8 


45 ±9 


K> 


3 001 to 4 500 


24 ±5 


32 ± 7 35 ± 7 


36 ±8 


38 ± 8 39 ± 8 


45 ±9 


53 ± 10 


I 


Note — Allowances and tolerances are set: 










M 


a) on the sides according to full length and di 


mensions of the sides of the detail, and 






to 


b) when 


a detail with dimensions of the section 150 is made from ingots the allowance 


is increased by 20 percent. 


w 
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TABLE 6 MACHINING ALLOWANCES AND TOLERANCES ON LENGTH 
OF HAMMER FORGINGS OF SQUARE OR RECTANGULAR SECTIONS 
WITH OR WITHOUT STEPS 

(Claus*2.l ) 

Length or Detail , Allowance and Tolekakce 

mm on Length, mm 

Up to 500 1*5 times the allowances and 

tolerances on the side in 
question 

501 to 2 000 3 times the allowances and 

tolerances on the side in 
question 

2 001 to 3 000 4 times the allowances and 

tolerances on the side in 
question 

3 001 to 6 000 5 times the allowances and 

tolerances on the side in 
question 



10 



TABLE 7 MACHINING ALLOWANCES ON FORGING3, UNDER HAMMER, FORGINGS OF ROUND 
SECTIONS OF THE GEARS, FLANGES, HALF COUPLING 

(Clause 2.1) 
All dimensions in millimetres. 



-Q.5 a 




0.5a 



0.5a 



Height of 
the Detail. 






Di, 


4.METER OP THE 


Detail of 


Flange D 








Up to 50 


From 51' 
to 100 


From 101 
to 150 


From 151 
to 200 


From 201 
to 250 


From 251 
to 300 


From 301 
to 400 


From 401 
to 500 












Amount or Allowance V 


and Tolerances 






Up to 50 


6±3 


7±3 


8±3 


10 ± 4 


11 ± 4 


12 ±5 


14 ±5 


15 ± 6 


M 

o 


51 to 100 


6 ± 3 


7±3 


8±3 


10 ± 4 


11 ± 4 


12 db 5 


14 ±5 


15 ± 6 


Cti 

o 


101 to 150 


7±3 


8±3 


9±3 


10 ±4 


11 db 4 


12 ±5 


14 ± 5 


16 ± 6 




151 to 200 


8±3 


10 ±5 


10 ±5 


11 ± 5 


12 ± 5 


13 ±5 


15 ±6 


18 ±8 


*d 


20! to 250 


10 ±5 


11 ± 5 


12 ± 5 


13 ±5 


14 ±6 


16 ± 6 


18 ± 8 


20 ±8 




251 to 300 


11 ±5 


12 ±5 


13 ± 5 


16 ± 6 


17 ±6 


18 ±8 


19 ±8 


21 ±9 


to 


301 to 400 


15 ±6 


16 ±6 


18 ±8 


19 ±8 


19 ±8 


20 ±8 


21 ±9 


23dr 9 


s -"' 




















I© 

00 

w 



to 



TABLE 8 MACHINING ALLOWANCES ON FORGINGS. UNDER HAMMER. FORGINGS OF TYPE 
GEAR BLANKS, FLANGES, HALF-COUPLING, ETC, WITH HOLES 

(Clause 2.1 ) 

All dimensions in millimetres. 



0.5a-44- 



Outside Hole Dia- Allow- 

DlA- METER ANCE , 

METER <f>D 1 (c) ON DlA Up to 

4>D (a) '£>' and 50 

'ZV 



Up to 150 Up to 100 

151 to 200 101 to 150 

201 to 250 151 to 200 

251 to 300 201 to 250 

301 to 350 251 to 300 

351 to 400 301 to 350 

401 to 600 351 to 400 




51 to 
100 



L-0.5a_ 



Height of the Blank H and h 

h 

101 to 151 to 201 to 251 to 
150 200 250 300 



301 to 

350 



351; to 
400 



Amount oe Machining Allowance V and Toleeances 



a 


t ± 5 


8 ± 3 


1U ± 4 


VI ± 4 


14 ± 6 





— 





c 


10 ±5 


12 ±5 


12 ±5 


16 ±6 


19 ±8 


— 


— 





a 


8± 3 


9±4 


10 ±4 


12 ±4 


15 ±6 


16 ±6 


— 





c 


«-£ -±. 3 


it ± o 


IO ± o 


ItJ ± 


*u ± o 


23 ± y 


— 


. 


a 


9±3 


10 ± 4 


12 ±4 


13 ±4 


15 ±6 


16 ± 6 


— 





c 


12 ±5 


15 ±5 


17 ±6 


19 ±8 


21 ±8 


23 ± 9 


— 







in i a 


















iu 3Z t 


U J T 


u a: t 


nt o 


1° ± o 


13JO 


il±3 


JU± IU 


c 


15 ± 6 


17 ± 6 


19 ±8 


21 ±9 


23 ± 9 


26 ± 10 


28 ± 12 


32 ± 12 


a 


12 ±4 


13 ±4 


15 ± 6 


16 ± 6 


19 ± 8 


21 ± 9 


23 ±8 


25 ± 10 




17 .!. e: 


IO _.l. Q 
















i i -j_ \, 


u J_ u 


41 i J 


{.•j -j_ ^ 


4VJ 1 IV 


<U JC 14 


J"I K 


tf J ^t 1Z 


a 


14 ±6 


15 ± 6 


18 ±8 


19 ±8 


21 ±8 


23 ± 9 


25 ± 10 


28 ± 12 


c 


19 ±8 


21 d= 9 


23 ±9 
on _i_ q 


26 ± 10 

Ol _L Q 


28 ± 12 

OS _1_ Q 


30 ± 12 
ofi _j_ in 


32 ± 12 

OQ J IO 


35 ± 15 

Qrt l IO 



WJ 



©> 



I* 



00 



21 ± 9 24 ± 10 26 ± 10 28 ±12 30 ± 12 32 ±12 35 ± 15 37 ± 17 



Note 1 — Allowance on diameter ' d * in flanges is equal to 1'5. 

Note 2 — Hole is not punched if the wall thickness of the hub becomes less than 35 mm. 

D H 

Notk 3 — When —^ I '25 or h < — a solid blank is made. 
a 4 

Notk 4 — Allowances on forgings from ingots are set 20 percent more. 

Note 5 — Machining allowances and tolerances for hole diameter up to 150 mm = 25 mm, for hole diameter from 
151 mm to 300 mm = 35 mm and from hole diameter 301 mm to 400 mm = 50 mm. 
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TABLE 9 MACHINING ALLOWANCE ON FORGINGS UNDER HAMMER ROLLED RINGS 

All dimensions in millimetres. 

FINISHED 

PRODUCT 



Height of 
Detail H 



Up to 50 

51 to 80 
81 to 120 

121 to 180 

181 to 250 

251 to 360 



0.5a 




FORGING 



us 

w 



DlAMElEU OF 

Detail ' D ' 



60 to 250 
251 to 360 
361 to 500 

60 to 250 
251 to 360 
361 to 500 

81 to 250 
251 to 360 
361 to 500 
181 to 250 
251 to 360 
361 to 500 
181 to 250 
251 to 360 
361 to 500 
251 to 360 
361 to 500 



Amount of Allowances a, b, c, and Tolerances 



On the 
Height ! H 



7 ± 2 

10 ±3 

11 ± 

8 ± 

11 ± 

12 ± 

9 -J- 

12 ±4 

13 + 4 
13 ± 4 

15 ± 5 

16 ± 5 
15 ±5 

17 ±5 

18 ±6 

19 ±6 

20 ±8 



On Outside 

Diameter 

< D' 

10 ± 

14 ± 

17 ± 

11 ± 

15 ± 

18 ± 
13 ± 

16 ±5 

19 ±6 
16 ±5 
18 ± 6 

20 ± 6 
18 ± 6 
20+6 
22 ± 7 
22 ± 7 
25 ±8 



On the Inside Diameter 

-/ _ 



Up to 50 

12 ±4 

15 + 5 

18 + 6 

13 + 4 

16 ±5 

19 ±6 
14+4 
18 + 5 

20 ±6 

17 ± 5 
20 ± (> 
22 ± 7 
20 ± 6 
22 d= 7 

24 ±8 

25 + 8 
28 ±9 



51 to 180 

13 ±4 
16+5 

19 + 6 

14 ±4 

17 + 5 

20 + 6 

15 + 5 
19 + 6 

21 ± 7 

18 ±6 
21 + 7 
23 ± 7 
21 + 7 
23 ± 7 

25 + 8 

26 ± 8 
29 + 9 



181 to 250 251 to 400 



17 
20 



+ 5 
±6 



18 ±6 

21 + 7 



20 

22 



± 6 
±7 



22 + 7 
24 ± 1 

24 + 8 

26 ±8 

27 + 9 
30 ± 10 
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1.T 



INTERNATIONAL SYSTEM OF UNITS ( SI UNITS ) 

Base Units 

Unit 



Quantity 

Length 

Mass 

Time 

Electric current 

Thermodynamic 
temperature 

Luminous intensity 

Amount of substance 

Supplementary Units 

Quantity 

Plane angle 
Solid angle 

Derived Units 

Quantity 

Force 

Energy 

Power 

Flux 

Flux density 

Frequency 

Electric conductance 

Electromotive force 

Pressure, stress 



Symbol 



metre 


m 


kilogram 


kg 


second 


s 


ampere 


A 


kelvin 


K 


candela 


cd 


mole 


mol 


Unit 


Symbol 


radian 


rad 


steradian 


sr 



Unit 

newton 

joule 

watt 

weber 

tesla 

hertz 

Siemens 

volt 

pascal 



Symbol 

N 

J 

W 
Wb 
T 
Hz 
S 
V 
Pa 



Definition 

1 N = 1 kg.m/s* 
1 J = 1 N.m 
1 W = 1 J/s 
1 Wb = 1 V.s 
1 x = 1 Wb/m 2 
1 Hz = 1 c/s (s- 1 } 
1 S = 1 A/V 
1 V = I W/A 
1 Pa = 1 N/m* 



